The constellation of chronic cough, dyspnea, and hemoptysis can include a broad range of differential diagnoses. Although uncommon, exogenous lipoid pneumonia (ELP) should be considered when patients present with this symptom complex. We report a case of a 72-year-old female who presented with hemoptysis, cough, and dyspnea. The admission computed tomography scan of the chest revealed progressive interstitial infiltrates. Bronchoscopy revealed diffuse erythema without bleeding. Culture and cytology of lavage fluid were negative. Open-lung biopsy revealed numerous lipid-laden macrophages and multinucleated foreignbody giant cells. On further questioning, the patient admitted to the daily use of mineral oil for constipation. The diagnosis of ELP was made. The literature review revealed that many cases typically present with chronic cough with or without dyspnea. Our case illustrates an unusual presenting symptom of hemoptysis and the need to identify patients who can be at risk of developing this rare condition.
INTRODUCTION
Exogenous lipoid pneumonia (ELP) is a rare form of pneumonia caused by inhalation or aspiration of a fatty substance. ELP has been reported with inhalation or ingestion of petroleum jelly, mineral oils, "nasal drops," and even intravenous injection of olive oil. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] Although it is an unusual cause of chronic lung disease, it is an important consideration in the differential diagnosis of several pulmonary syndromes because progression appears to be halted, or at least slowed, by stopping exposure to the offending lipid substance. The literature review of this topic revealed that many cases typically present with chronic cough with or without dyspnea. Our case illustrates a rare finding of hemoptysis in a patient with exogenous lipoid pneumonia, who was taking mineral oil nightly. The case also highlights the need for warning labels to be placed on over the counter mineral oil and the need to educate primary care physicians about this possible adverse reaction to this type of laxative, especially in patients with gastroesophageal reflux disease or with difficulty swallowing.
CASE
A 72-year-old white female with a past medical history of asthma was admitted to the hospital with a 2-to 3-day history of hemoptysis, cough, and worsening shortness of breath. On her emergency department physical examination, she was dyspneic and coughed up blood-tinged sputum. Vital signs revealed mild hypoxia 88% on room air and tachypnea with a respiratory rate of 34. Her physical exam revealed fine crackles throughout her lung fields but was otherwise unremarkable. She had been admitted 18 months earlier with similar symptoms. At that time, a chest computed tomography (CT) showed diffuse interstitial infiltrates (Fig. 1) . She was diagnosed with viral interstitial pneumonia and was discharged with supplemental oxygen in light of her persistent dyspnea and hypoxia. She continued to have daily cough until her current admission, which she attributed to her history of asthma. On the morning of admission, she had hemoptysis, which she estimated at "about a cup." She also reported intermittent subjective fevers but had not measured her temperature at home.
Her past medical history was significant for asthma since childhood and gastroesophageal reflux disease (GERD). Previous pulmonary function testing had demonstrated moderate obstructive lung disease, increased residual volume, and a decreased diffusion capacity. The decreased diffusion capacity had been attributed to distal airway mucous plugging (See Table 1 ).
The patient was admitted to the intensive care unit and was intubated for airway protection. Broad-spectrum antibiotics and intravenous steroids were administered. CT scan of the chest and chest x-ray revealed progression of the interstitial infiltrates since her previous admission (Fig. 2) . The blood tests for inflammatory arthritides and pertinent viral and fungal serologies (herpes, cytomegalovirus, and aspergillus) were within normal limits (see Table 2 ). Bronchoscopy revealed diffuse erythema without focal bleeding. Bronchoalveolar lavage (BAL) was negative for any bacterial, fungal, mycobacterial, or viral pathogens. Cytologic study of BAL fluid was negative for malignant cells. An open-lung biopsy was performed; it revealed numerous lipid-laden macrophages and scattered multinucleated foreign-body giant cells within alveolar spaces and in the interstitium associated with mild interstitial chronic inflammation and fibrosis (Fig. 3 ). Special stains were negative for acid-fast bacilli and fungi.
On further questioning, the patient admitted to taking mineral oil daily for relief of constipation. She also reported frequent heartburn. The diagnosis of ELP was made from her history and the results of open lung biopsy. The lipoid pneumonia was thought to be caused by chronic reflux of mineral oil. The patient was discharged home with instructions to stop using mineral oil. The patient had improvement of her symptoms on outpatient follow-up at 2 and 6 weeks. Patients with chronic cough and hemoptysis should be asked whether they use mineral oil.
DISCUSSION
ELP is a rare cause of chronic cough and hemoptysis. The typical clinical feature of this condition includes a chronic cough with or without dyspnea and the presence of diffuse interstitial infiltrates on imaging studies of the chest. As seen in our case, the diagnosis can be delayed because of rather nonspecific clinical features of the disease and lack of a careful history taking for potential chemical irritants. Physicians need to have a high index of suspicion for ELP when managing patients with chronic cough and hemoptysis and should elicit a history of mineral oil ingestion.
Whereas ELP is thought to be caused by a chronic foreign body reaction to inhaled exogenous lipid droplets, the endogenous lipoid pneumonia is a secondary phenomenon caused by the release of cholesterol and other lipids from tissue breakdown distal to an obstructed airway, the lipid droplets either remain free within the alveoli or are absorbed by alveolar macrophages. Because alveolar macrophages cannot metabolize the fatty substance, the oil is repeatedly released into the alveoli when successive macrophages die. 11 Pathologically, ELP is characterized by the presence of giant cell granulomas, alveolar and interstitial fibrosis, and chronic inflammation. Lesions may differ depending on the amount of time the insult has occurred. Advanced lesions show larger vacuoles and inflammatory infiltrates of alveolar walls, bronchial walls, and septa. 12 The oldest lesions on biopsy are characterized by fibrosis and parenchymal destruction around large lipid-containing vacuoles, as seen in our patient. 12 Special staining techniques can more effectively demonstrate that the vacuoles are lipid filled. The symptoms of ELP may be an insidious onset of cough and/or dyspnea, similar to those of other chronic lung diseases. However, other case reports describe a presentation similar to infectious pneumonia with subacute onset of fever, with or without cough. Hemoptysis, as seen in our patient, is unusual, having been reported in only one of the cases we were able to identify in the English language literature. Systemic symptoms are uncommon unless chronic hypoxia precipitates weight loss from chronically increased work of breathing.
Physical exam findings are those of interstitial lung disease. The lungs can be clear or have fine rales. With progressive, longstanding disease, physical findings related to chronic hypoxia can develop. Chest x-ray findings are diverse and can mimic many other diseases including carcinoma, acute or chronic pneumonia, ARDS, or a localized granuloma. CT scan of chest most commonly shows alveolar consolidations of low attenuation values, ground glass opacities with thickening of intralobular septa (crazy paving pattern, Fig. 2 ), or alveolar nodules, although a variety of appearances have been described. 4, 13, 14 Magnetic resonance imaging may reveal a high signal intensity on T1-weighted imaging consistent with lipid content. 12 Similarly, a lower lobe predominance of the radiographic findings is often but not uniformly seen. Positronemission tomography imaging may be abnormal, suggesting malignancy, if the lipoid pneumonia is complicated by a bacterial infection. 17 Diagnosis of ELP is often difficult, as symptoms, signs, and radiographic findings are all quite nonspecific. It is difficult to diagnose clinically, and physicians may not consider this in the differential diagnosis of chronic cough or hemoptysis. 12 Patients may not be aware of aspiration of the offending agent as the fatty substance may not stimulate a cough reflex. 9 Moreover, patients are typically unaware of the side effects of these substances and may not consider the offending agent as part of their medication regimen. Of note, not all cases of ELP are caused by aspiration; some cases are caused by inhalation and intratesticular absorption. Case reports have revealed that ELP can develop among fire eaters and after olive oil injection into the testes, petroleum application to the face for erythrodermic psoriasis, and compulsive use of lip balm. 15 Mineral oil, in particular, besides being a common nonprescription laxative, is used for a variety of disorders. Traditional medical uses for mineral oil among adults range from constipation to tracheostomy care. Particularly in certain cultures, it may be used as a remedy for a variety of other common complaints, including nasal stuffiness and colic among children. Mexican cultures use mineral oil for colic, cough, and other symptoms in infants. 1 In Africa and the Middle East, ELP is mostly seen in infants because of the forced feeding with clarified butter. 14, 18 When the lipid substance is used as a folk remedy, persons may be particularly unlikely to mention it. Most cases are diagnosed only after transbronchial biopsy or open-lung biopsy. Microscopic examination of sputum or BAL material may point to the diagnosis by demonstrating lipid laden macrophages. The treatment of this disorder is not well-defined, beyond avoiding ongoing exposure and providing supportive care. Systemic steroids have been used to slow the inflammatory response but are supported only by anecdote. Because most cases will resolve spontaneously with cessation of exposure, it seems steroids can be withheld unless the lung injury is severe and ongoing.
14 Lung lavage with an emulsifying liquid has been used with good outcomes in a severe case of ELP.
11,16
The clinical presentation of our patient is unusual in two aspects. First, the CT scan and chest x-ray showed interstitial pneumonitis instead of the more typical alveolar pattern. Second, hemoptysis is somewhat unusual and when reported, has been scant, in contrast to our patients report of a cup of hemoptysis. In our review of literature, we found a single case report of ELP where a patient presented with massive hemoptysis. 9 Conversely, our patient had a number of typical features: she was older, gave a history of GERD, and used mineral oil, the most commonly reported cause of ELP, on a nightly basis. This case illustrates the importance of considering the diagnosis of ELP in the case of recurrent pneumonia or chronic progressive lung disease. There is no single clinical feature that is specific for the condition, so the Internist must have a high index of suspicion to consider this diagnosis in patients presenting with undiagnosed chronic cough, dyspnea, or recurrent pulmonary infiltrates on routine imaging studies. ELP should be in the differential diagnosis in a patient with a chronic cough and hemoptysis. 
